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Experimental 

Crystal data 

[RuCl 2 (C 8 H 12 )(G,H 3 N) 2 ] 

M, = 386.27 

Monoclinic, P2Jc 

a = 7.1079 (8) A 

b = 26.818 (3) A 

c = 8.1555 (10) A 

8 = 101.408 (2)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
12653 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.033 

W R(F 2 ) = 0.075 

S = 1.03 

3776 reflections 



V = 1523.9 (3) A 3 
Z = 4 

Mo Ka radiation 
p = 1.37 mm~' 
T = 100 K 

0.22 x 0.09 x 0.04 mm 



3776 independent reflections 
3093 reflections with / > 2cr(7) 
Ri„, = 0.040 



200 parameters 

H-atom parameters constrained 
A/W = 1.14 e A~ 3 
Aa™ = -1.11 e A~ 3 



In the title complex, [RuC^QH^XQjH^N^], the metal ion is 
coordinated to centers of each of the double bonds of the 
cycloocta-l,5-diene ligand, to two chloride ions (in cis 
positions) and to two N-atom donors from two acrylonitrile 
molecules that complete the coordination sphere for the 
neutral complex. The coordination about the Ru 11 atom can 
thus be considered octahedral with slight trigonal distortion. 
The three C atoms of one of the acrylonitrile ligands are 
disordered over two sets of sites in a 0.581 (13):0.419 (13) 
ratio. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT- 
Plus (Bruker, 2007); data reduction: SAINT- Plus and XPREP 
(Bruker, 2007); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & 
Putz, 2005) and ORTEP-3 (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999). 

Financial assistance from the South African National 
Research Foundation (SA NRF), the Research Fund of the 
University of Johannesburg and SASOL is gratefully 
acknowledged. 



Related literature 

For a review of related compounds, see: Chiririwa et al. (2011). 
For the synthesis of starting materials, see: Ashworth et al. 
(1987) 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: JH2321). 
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Bis(aciylonitrile-/dV)dichlorido(V 4 -cycloocta-l,5-diene)ruthenium(II) 
H. Chiririwa and R. Meijboom 

Comment 

The present ruthenium complex, Fig.l, has been synthesized in a similar way as done earlier for the acetonitrile derivative 
(Chiririwa et al. 2011). Organonitrile solvate complexes are widely useful for synthesis of organometallic compounds be- 
cause of facile substitution at the solvate coordination sites. Similarly, 1,5-cyclooctadiene complexes have found consider- 
able use in organometallic chemistry as well. 

The two acrylonitrile ligands are not trans to each other, as the N(2) — Ru — N(l) angle is 164.62 (11)° whereas the same 
angle is 163.15 (6)° in the acetonitrile derivative. This is attributed to repulsion by the alkene bonds of the COD ligand. One 
of the acrylonitrile ligands is slightly bent as we observed earlier in the acetonitrile derivative. The N(2) — C(21) — C(22) 
bond angle is 179.2 (3)°. This is probably due to packing forces. 

It turned out that in the crystal structure the disorder involves three carbon atoms between the 3 positions with site 
occupation factors of 84:16. All alternative positions refined quite well without any kind of restraints and the C atoms 
assume positions that make an almost symmetrical system. 

Experimental 

A suspension of [{RuCi2(COD)} x ] (0.5 g) in acrylonitrile (25 ml) was refluxed for 12 h. The orange solution was filtered 
hot and concentrated on a steam bath to half volume and cooled to 0 °C overnight affording orange crystals in 50% yield 
suitable for X-ray diffraction studies. 

Refinement 

The methylene, and methyl H atoms were placed in geometrically idealized positions (C — H = 0.95-0.98) and constrained 
to ride on their parent atoms with £/j S0 (H) = 1 .2(7 e q(C) for methylene H atoms, and (7i S0 (H) = 1 .5 C/ eq (C) for methyl H atoms 
respectively. The acrylonitrile ligand is disordered over 3 well resolved positions. The disorder involves three C atoms which 
assume positions that make an almost symmetrical system. Unfortunately this disorder could not be resolved. 

Figures 

Fig. 1. The structure of the title compound, showing 50% probability displacement ellipsoids. 
For the C atoms, the first digit indicates ring number and the second digit indicates the posi- 
tion of the atom in the ring. Some lables have been omitted for clarity. 




sup-1 



supplementary materials 



Bis(acrylonitrile-KiV)dichlorido(ti 4 -q'cloocta-1,5-diene)ruthenium(ll) 



Crystal data 

[RuCl 2 (C 8 H 12 )(C 3 H 3 N) 2 ] F(000) = 776 

M r = 386.27 D x = 1 .684 Mg nT 3 

Monoclinic, Pl\lc Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2ybc Cell parameters from 3596 reflections 

a = 7.1079 (8) A 9 = 2.7-28.2° 

/> = 26.818(3)A n= 1.37 mm" 1 

c= 8.1555 (10) A T=100K 

(3 = 1 0 1 .408 (2)° Rectangular, orange 

V= 1523.9 (3) A 3 0.22 x 0.09 x 0.04 mm 

Z=4 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

12653 measured reflections 

3776 independent reflections 



3093 reflections with / > 2o(7) 
R int = 0.040 

Qmax = 28.3°, 0 m j n — 1.5° 

h = -9^8 
^ = -35^35 
/= 10^10 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )] = 0.033 
wR(F 2 ) = 0.075 

S= 1.03 

3776 reflections 
200 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 0 2 ) + (0.0254F) 2 + 2.2348P] 

where P = {F 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax= 1.14 eA -3 
Ap mi „ = -l.H eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aCF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger.The Following Model and Quality ALERTS were generated 
-(Acta-Mode) «< Format: alert-number_ALERT_alert-type_alert-level text 912_ALERT_4_C Missing # of FCF Reflections Above 
STh/Z= 0.600 7 Noted. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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H13D 1.0202 0.8196 -0.04 0.03* 0.581 (13) 

N2 0.3376 (4) 0.58267 (10) 0.1480 (4) 0.0267 (6) 

C21 0.2527 (5) 0.55592 (12) 0.2127 (4) 0.0277 (7) 

C22 0.1436 (5) 0.52268 (13) 0.2946 (4) 0.0288 (7) 

H22 0.0094 0.5279 0.2824 0.035* 



Atomic displacement parameters (A 2 ) 
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